Four new antibiotics, TMC-171A (2), B (3), C (4) and TMC-154 (5) have been isolated from the fermentation of fungal strains Gliocladium sp. TC 1304 and TC 1282, respectively. Spectroscopic and degradation studies have shown that TMC-171sand TMC-154were new members of the TMC-151class of antibiotics, unique polyketides modified with a D-mannose and a D-mannitol or a D-arabitol. These compounds showed moderate cytotoxicity to various tumor cell lines.
In our continuing search for microbial metabolites, especially for the products of Hypocreales, we have reported novel cysteine proteinase inhibitors, A~D, and novel cytotoxic antibiotics, TMC-151A~F, produced by Gliocladium spp.1 2) Among them, TMC-151s had been isolated from the fermentation of Gliocladium catenulatum TC 1280, and were novel polyketides containing D-mannnopyranoside and D-mannitol or darabitol ( Fig. 1 ). They were the first fungal metabolites having an erythromycin-type polyketide structure.2) Further investigation resulted in the isolation of newmembersof this class of antibiotics, designated as TMC-171 A~C (2) (3) (4) and TMC-154 (5) from Gliocladium sp. TC 1304
and TC 1282, respectively, which were taxonomically closely related to Gliocladium roseum Bainier. This paper describes the isolation, physico-chemical properties, structure determination and biological activity of 2~5.
Results

Isolation
Isolation and purification procedures for TMC-17 1 A~C (2-4) and TMC-154 (5) are summarized in Figs. 2 and 3, respectively. TMC-171sand TMC-154were extracted with 1-butanol from the production media (solid state) of Gliocladium sp. TC 1304 and TC 1282, respectively. The extracts were purified by a combination of solvent partition and successive column chromatography. All compounds were finally obtained as colorless powders.
Physico-chemical Properties The physico-chemical properties of 2-5 are summarized in Table 1 . They had almost identical UV and IR absorption spectra to each other. Their IR spectra showedin common the presence ofalkyl groups (2950 and 2920 cm"1), an ester carbonyl group (1700.cm"1), and hydroxyl or ether groups (1075 and 1020cm"1) . The IR spectrum ofTMC-171C (4) is shown in Fig. 4 . These data along with their producing organisms being Gliocladium species, suggested that TMC171s and TMC-154 were analogs ofTMC-151s.
Structure Determination TMC-171A (2), B (3) andC (4) The molecular formulas of 2-4 were all determined as C4iH72°i5 on the basis of their HR-ESI-MS and *H and 13C NMRdata, which differed from those ofTMC-15 1A-C by two hydrogens. The 13C and *H NMRdata of 2-4 are shown in Tables 2 and 3 , respectively. and ester carbonyl CXI. The ]H NMRspectra of 2-4 showed eleven hydroxyl protons at 8 3.84 -4.84. These spectra of 2-4 corresponded well to those of TMC-151 A~C, respectively, except for the following signals: the alkyl chain at C-14 and C-15, the methyl group at C-27 and the anomeric position at C-1" in the mannoside moiety. The sp2 carbons at C-14 (8 129.8) The HR-ESI-MS spectral analysis of 5 gave a molecular formula of C41H72O14, which differed from those of 2-4 by one oxygen and from that of TMC-151D (C40H72O14) by one carbon. In the !H and 13C NMRspectra for 5 (Tables 2  and 3 ), the spectral pattern of the alkyl chain (C-l~C-20) Multiplicity.
b"8 May be exchangeable.
closely resembled those of 2-4. On the other hand, the signals corresponding to the alditol moiety (C-l'-C-5')
were almost identical to that of TMC-151D.Compound5 also showed an additional signal derived from methoxy group (<5H 3.39, Sc 59.6). The observation of the^-^C long range correlation from this methoxy group to C-4" along with the low field shift of C-4" relative to those of [2] [3] [4] , and lJc_v H_r=153.5Hz indicated that the sugar moiety of 5 was 4"-0-methyl-/3-mannopyranoside. These results demonstrated the planar structure of 5 to be the 4"- DEC. 1999 0-methyl-(£)-14, 15-didehydro analog ofTMC-15 1D.
Absolute Stereochemistry
The configurations of the mannose, mannitol and arabitol moieties of 2-5 were all determined to be d based on the optical rotation values of the degradation products of TMC-171 complex (1) Compounds1 and 5 were also hydrolyzed under alkaline conditions followed by acetylation (Ac2O/pyridine) to yield
The absolute stereochemistry at C-4, 5, 8, 9, 12, 13, 16 and 18 of2-4 was determined by single crystal X-ray structure analysis of 6 obtained from the alkaline hydrolysis of 1 (Fig. 6 ). Since the absolute configuration of the mannosidemoiety had been determined to be d, the absolute stereochemistry of 6 was established to be 45, 55, 85, 95, 125, 135, 165and 185. Compound 7, obtained from alkaline hydrolysis of 5, showed almost identical *H and 13C NMRspectra, except for the mannosemoiety, with those of 6. Moreover, the optical rotation value of 7 ([oc]D + 15°) was similar to that of6 ([a]D +22°). TMC-154 (5) was thus suggested to have the same absolute stereochemistry at C-4, 5, 8, 9, 12, 13, 16 and 18 as those of2~4. From these studies, the structures of TMC-171A(2), B (3), C (4) and TMC-154 (5) were determined as shown in Fig.1 .
Biological Activity
The cytotoxic activity of TMC-171A (2), B (3), C (4) and TMC-154 (5) against several tumor cell lines is summarized in a Proton number, multiplicity and coupling constants in Hz. an attractive issue to find out the relationship between taxonomic characteristics and production of these compounds. A number of Gliodadium strains and related genera were therefore collected and examined. The details VOL.52 NO. 12 will be reported in a separate paper.5) obtained using a Yanaco MP-500Dmicro melting apparatus and are uncorrected. Optical rotations were determined using the sodium D line on a Horiba model SEPA-200 high sensitive polarimeter. UV spectra' were measured on a Shimadzu model UV-2200A spectrophotometer. IR spectra were recorded on a JASCOmodel 100 infrared spectrophotometer. All mass spectra were obtained using MStation 700 tandem type mass spectrometer (JEOL, Japan) equipped with an electrospray ionization source.
Analytical HPLCwere obtained using a HP1100 system (Hewlett Packard, USA). The ]H and 13C NMRspectra were recorded on a JEOLGSX-400NMRspectrometer at 30°C. The chemical shifts are given in ppm (<5) relative to tetramethylsilane (TMS)as an internal standard. The filtrate of the reaction mixture described above was concentrated and the product was acetylated in the following manner.
Acetylation of the Alkaline Hydrolysis Product of 1 To a solution of the product in dry pyridine (8.0ml) was added acetic anhydride (2.0 ml), and the mixture was stand at room temperature for 2 hours. After completion of the reaction, EtOAc (100ml) was added, and the mixture was Acetylation of the Alkaline Hydrolysis Product of 5 The filtrate of the reaction mixture described above was concentrated and the product was acetylated in the similar manner described above to afford penta-O-acetyl-D-arabitol X-ray Crystallography of 6
A colorless needle of 6 with dimensions 0.40X0.20X DEC. 1999 0.05mm was used for X-ray analysis. The intensity data were collected on a Rigaku AFC5Rdifractometer by using 
